Abstract. Flores Island is one of four big islands in NTT province with an area ±13,540 km 2 divided into 8 districts. The area is included in areas with unequal distribution of rainfall. Therefore, the amount of water availability during the dry season is relatively low then require to attempts of rainwater harvesting. One of the alternatives is by building a retention pond. The important parameter in the calculation of water availability is the value of runoff coefficient. The purpose of this research is to invent the runoff coefficient value of 30 retention ponds in 8 districts of Flores Island. In this study use rainfall data, climatology and technical of retention basin for the analysis of run off coefficient. The analysis method uses the Penman modification for evapotranspiration calculation and method F.J. Mock for discharge calculation. The result in graphical model uses monthly rainfall data and land slope data. Based on the analytical calculation method, the value of run off coefficient for each district in Flores was ranging 0.00 -0.72. The minimum value of runoff coefficient happened in November was ranging from 0.00 -0.39, and the maximum value of runoff coefficient happened in January was ranging from 0.48 -0.72.
Introduction
Flores Island is a region that has different climatological conditions which the western Flores is wetter than eastern parts. One of the effective strategies in resolving the lack of water supply in semi-arid area, that is with harvesting rainwater as build retention pond or retention basin. The important parameter to calculate of water availability at retention ponds is the coefficient of runoff. The value of runoff coefficient is a number that shows the ratio of surface runoff occurs against the volume of rainfall in a region. Runoff coefficient value needed to calculate water discharge inflow to the retention ponds.
One way to resolve the problem of lack the water availability is building the retention ponds construction. Retention ponds or usually called "embung" serves as a place to store the excess water during the rainy season. The excess of rainwater is stored by "embung" can be utilized during the dry season to fulfil the requirement of water for the population, cattle, and garden. Besides the rainwater falls on the surface to the retention ponds, some of the water also comes from the surface runoff [9] .
Run off from catchment must be adequate to meet requirements. In practise, the catchment should be neither too small nor too large [5] . First, it will not meet the requirements, and second, the rapid sedimentation caused by the silt carried by the stream. The loss in storage capacity is attributed to the accumulation of sediment in the retention ponds [4] .
Surface runoff occurs when the rainfall is greater than the ability of the soil to absorb water. So that the excess water flows down to the river, lake, or sea. One indicator that determines the amount of surface runoff is the value of runoff coefficient. The runoff coefficient is mentioned "high" when it close to 1.00, which indicates that more rainwater becomes the surface runoff. But if the rainwater percolate as infiltration to underground then the runoff coefficient is close to 0. Water availability of a retention ponds are obtained from the discharge entering the catchment area due to the high intensity rainfall. Those discharge influences the value of runoff coefficient that one of important factor in water conservation for planning of retention pond development. The value of the runoff coefficient in an area also variety depends on the meteorological conditions and the land cover conditions of the watershed [8] .
In this study use rainfall data, climatology and technical of retention basin for the analysis of run off coefficient. The analysis method uses the Penman modification for evapotranspiration calculation and method F.J. Mock for discharge calculation. Evapotranspiration (Ep) is the combination of two separate processes, where liquid water is converted to water vapour (vaporization) from the soil, wet vegetation, open water or other surfaces, as well as from plants by transpiration through stomata [1] . Potential evapotranspiration is evaporation that affected by climatic conditions. The main weather variables affecting Ep are temperature, solar radiation, wind speed and vapour pressure. The calculation of evapotranspiration method uses the Penman Modification method and can be formulated as follows:
(1) whereas: Ep = potential evapotranspiration (mm/month) c = adjustment factor to compensate for the day and night weather effects w = temperature and elevation related weighting factor for the effect of radiation on Ep Rn = net radiation (Rns -Rnl) in mm/day (1-w) = a temperature and elevation related weighting factor and the effect of wind humidity on Ep f(u) = a wind (km/day) related function = 0.27 (1 + (U/100)) ea = saturation vapor pressure at the mean air temperature in degrees centigrade (mbar) ed = mean actual vapor pressure of air in mbar = ea (RH/100) RH = relative humidity The runoff coefficient is defined as the ratio between the peak of surface runoff to the intensity of rainfall. This factor is the most variable that determine the calculation results of flood discharge. The main factors affecting the runoff coefficient are the rate of soil infiltration or percentage of impermeable land, land slope, land covering and intensity of rainfall [10] .
In the calculation of surface runoff coefficient analysis used with analytical method as follows [2] : − Count the average rainfall in catchment area at the given time (t), e.g. P = mm/month,
− Change the unit of rainfall into m/month by multiplying 1/1,000, so that the rainfall becomes P/1,000 m/month, − Count the amount of water flow in the month (t) by way of: − Runoff volume = n x 86,400 x Q (9) whereas: n = number of days in a month Q = the average of monthly discharge (m 3 /s) − Rainfall volume = P/1,000 x A − Runoff coefficient = runoff volume/rainfall volume Research and Development Centre for Water Resources, previously also had conducted an analysis of the value of runoff coefficient in retention ponds. That analysis produces the graphs that could be used to determine the value of runoff coefficients [7] . The aim of this study is to know the value of runoff coefficient on 30 retention ponds in Flores Island with using analytical method. The calculation results compared with graph of Research and Development Centre for Water Resources [7] .
Material and Methods
The calculation of runoff coefficient value has done by taking sample of 30 retention ponds in Flores Island that built from 2010 -2014. Flores island has many rainfall stations but only 12 active rainfall stations [3] . This research carried out on a few of retention ponds scattered in Flores Island as many as 30 (thirty) small ponds. The selected retention ponds data from eight districts in Flores Island are: Methods carried out with: a) descriptive study, i.e. by doing literature study and collecting of secondary data such as topographic maps, precipitation data, climate data and land use of the watershed; b) qualitative research, i.e. from descriptive studies were transferred in the form of charts to be used as a reference in the calculation to criteria design of retention ponds. Flow chart of the method shown in Figure 3 . 
Result and Discussion
The value of surface runoff coefficient is a number that shows the ratio of the amount of surface flow that occurs as a result of the amount of rainfall that falls in a region against the volume of rainfall. The coefficient values are generally different in each region, depends on the permeability and the soil ability to keep water.
Data of monthly rainfall taken from rainfall stations which expected to represent phenomena of rainfall that occurred retention ponds location in Flores Island. The calculate of runoff coefficient with analytical and uses graph of Research and Development Centre for Water Resources or called 'Puslitbang' [7] in January shown in Table 1 . Table 2 shows that the value of runoff coefficient in December until April have a greater value than another month. This is because the rainfall is quite high and lead to greater runoff. Thus, the filling of water ponds fulfilled in that months. In August -November, almost of all the retention ponds weren't receiving runoff from upstream due to dry season in Flores island.
For the graph of runoff coefficient against high of monthly rainfall and slope of the land in January -April shown in Figure 3 . Based on Figure 4 can be seen that the value of runoff coefficient in January and February has a tendency higher than March -April. In addition, the value of runoff coefficient is evenly distributed at the height of monthly rainfall than in March -April.
The difference value of calculation in January -April has ranging 10 -20% higher than graph data from Research and Development Centre for Water Resources [7] . This is due to the transfer of land functions from forests into gardens or housing that make a lack of the catchment areas and decreasing green land cover. It is resulting in greater surface runoff when it rains. Land-use and land-cover changes may have direct impacts on the hydrological cycle: they can cause floods, droughts, and changes in river and groundwater regimes [12] .
Conclusions
The value of runoff coefficient by analysis for 30 retention ponds in Flores Island is as follows: a) West Flores (West Manggarai, Manggarai, East Manggarai, Ngada and Nagekeo) have the average of runoff coefficient value 0.12 -0.61. The highest average of runoff coefficient value in Manggarai, Ngada, and Nagekeo. While other region has a low runoff coefficient value; b) East Flores (Ende, Sikka, and East Flores) have the average of runoff coefficient value 0.21 -0.31. The value of runoff coefficient in this region lower because the eastern regions in Flores of the climate are drier so that the soil characteristic is more porous. The runoff coefficient value based on analysis of calculate tends to be higher when compared with graph data from Research and Development Centre for Water Resources. This is due to the transfer of land functions or change land covering in catchment area. It is resulting in greater surface runoff when it rains.
